Additional index words. cucumber mo sa ic virus, Cucurbitaceae, papaya ringspot virus, squash mosaic virus, watermelon mosaic vi rus, zucchini yellow mosaic virus Abstract. Viruses are a serious threat to cucurbit production in southern Illinois. The most prevalent viruses infecting cu cur b it crops in the region were determined dur ing the 1998, 1999, and 2000 growing sea sons to enable growers to make better de ci sions on viral disease management. Wa ter mel on mosaic virus (WMV) was the most prevalent virus as it was found in ≈84% of samples over the three years. Cucumber mosaic virus (CMV), papaya ringspot virus (PRSV), squash mosaic vi rus (SqMV), and zucchini yellow mosaic virus (ZYMV) were detected in ≈8%, 6%, 9%, and 1% of sam ples, respectively, over the 3-year pe ri od. WMV was generally the only virus isolated from samples collected be fore mid-September. Other viruses, in clud ing CMV, PRSV, SqMV, and ZYMV, were generally fi rst detected after mid-Sep tem ber and were usually found as mixed in fec tions with WMV.
would enable growers to make better decisions on viral disease management. The primary objective of this study was to de ter mine the most prev a lent viruses found in fect ing commercially grown cucurbits in southern Illinois during the 1998, 1999, and 2000 grow ing seasons.
Materials and Methods
Leaf samples of slicing and pickling cu cum ber, muskmelon (Cucumis melo L.), jack-o-lantern pumpkin (Cucurbita pepo L.), yel low and zucchini squash, and wa ter mel on [Citrullus lanatus (Thunb.) Matsum. & Nakai] exhibiting symptoms of viral infection were collected from com mer cial fi elds in south ern Illinois during the 1998, 1999, and 2000 growing seasons to determine the cucurbit viruses present. Cucurbit samples were col lect ed from Gallatin, Jackson, Pulaski, and Union coun ties during all three growing sea sons; samples were also collected from Johnson (1998 Johnson ( , 1999 , Madison (2000) , Massac (1999) , Pope (1998 ), St. Claire (1999 , 2000 , Williamson (1999 Williamson ( , 2000 , and White (2000) counties. Most of the counties in southern Illinois that have com mer cial cucurbit pro duc tion were included.
Foliage samples were placed in plas tic storage bags and were frozen within 2 h of collection. Samples were maintained in plas tic bags in a -20 °C freezer until they were tested for the viruses present, which was usu al ly within a month. A total of 28, 36, and 91 samples were collected for the 1998, 1999, and 2000 growing seasons, respectively. About 10 fresh samples (not frozen) symptomatic of virus infection were collected at various lo ca tions during each year to obtain fresh plant material to test Kochʼs postulate. Viruses were extracted from fresh samples for inoculation of 'Grey Zucchiniʼ plants. Foliage of fresh samples were ground using mortars and pes tles in cold 0.025 M potassium phos phate buffer, pH 7.1, with 0.01 M sodium sulfite. Inoculum was spread with pestles on carborundum-dust ed cotyledons and leaves of 'Grey Zuc chi niʼ squash seedlings, and the plants were rinsed with water afterward. Plants were main tained for 3 weeks in a growth chamber to allow symptom development.
Cucurbit samples were tested for the pres ence of five viruses: CMV, PRSV, SqMV, WMV, and ZYMV, utilizing alkaline phos phatase enzyme-linked immunosorbent assay (ELISA) kits (Agdia Pathoscreen kits, Agdia, Elkhart, Ind.). Samples were considered pos i tive if absorbance readings equaled or exceed ed 3× the absorbance of negative con trols (healthy cucurbit leaves).
Results and Discussion
Watermelon mosaic virus was the most prevalent cucurbit virus in southern Il li nois for all three years; it was found in 93%, 83%, and 75% of the samples collected during the 1998, 1999, and 2000 growing seasons, re spec tive ly (Fig. 1 ). Cucumber mosaic virus was found all three years in a low percentage of the samples (4%, 11%, and 8% for the 1998, 1999, and 2000 growing seasons, re spec tive ly). PRSV and ZYMV were each detected in 4% of the samples collected during the 1998 grow ing season, and neither were found during 1999; only PRSV was found during 2000, being detected in 14% of sam ples. SqMV was not detected in 1998, but was detected in 19% and 8% of the samples in 1999 and 2000, respectively. SqMV can be seed-transmitted (Thomas, 1973; Zitter et al., 1999) , and its increased presence during the 1999 and 2000 growing seasons may be attributed to seed trans mis sion.
In all cases for the fresh samples that were collected each year, symptoms of virus in fec tion were produced on the 'Grey Zucchiniʼ plants inoculated and the virus identifi ed was identical to the original virus isolated from fi eld foliage samples.
Generally, WMV was the only virus detect ed in samples collected early in the produc tion season (June to mid-September); CMV was the only other virus that was detected before mid-September and it was found only in a few samples. Other viruses besides WMV were generally fi rst detected after mid-Sep tem ber and were usually found as mixed in fec tions with WMV. About 15% of the samples collected over the 3-year period had mixed infections of two or more viruses (data not presented). In most cases, the mixed in fec tions occurred after mid-September and were WMV with one or more other viruses. Of the mixed infections, WMV was found with CMV (13%), PRSV (42%), SqMV (21%), ZYMV (4%), CMV and PRSV (4%), CMV, PRSV and SqMV (4%), and PRSV and SqMV (4%); only two mixed infections did not con tain WMV and both were CMV and SqMV (8%).
The cucurbit species sampled were in fect ed similarly by most of the viruses iden ti fi ed (except SqMV), as there was generally no specifi cViruses are a major hinderance to cucurbit production in southern Illinois, with symp toms starting to appear in early June and ex tend ing into the fall growing season. Viral infections often render both yellow and zuc chi ni types of summer squash (Cucurbita pepo L.), as well as pickling and slicing types of cucumbers (Cucumis sativus L.) un mar ket able due to the symptoms produced on fruit. Viruses are a serious prob lem for commercial cucurbit produc ers in south ern Illinois, as many growers have re al ized complete losses. The viruses that typ i cal ly cause problems on cu cur b its in the Unit ed States include cucumber mosaic virus (CMV), papaya ringspot virus (PRSV), squash mosaic virus (SqMV), wa ter mel on mosaic virus (WMV), and zucchini yellow mosaic virus (ZYMV) (Robinson and Decker-Walters, 1997; Zitter et al., 1996) . Viruses infecting cucurbits in various states have been de ter mined (Davis and Mizuki, 1987; Nameth et al., 1986; Provvidenti et al., 1984; Sammons et al., 1989; Ullman et al., 1991; Webb, 1971 ), but there is no available information to the most important viruses in fect ing cucurbits in southern Illinois. The prop er identifi cation of the most prevalent cucurbit viruses in the region ity of a particular virus to infect one cucurbit compared to another. SqMV was found only infecting Cucurbita pepo, in clud ing 'Howdenʼ pumpkin (1999 and 2000) , 'In de pen dence IIʼ zucchini squash (1999 and 2000) , 'Liberator IIIʼ yellow squash (1999 and 2000) , and 'Cougarʼ yellow squash (1999 only). WMV was the most prevalent virus infect ing cucurbits in southern Illinois, as it was found in ≈84% of foliage samples collected over the 3-year period. Cucurbit fi eld losses due to vi rus es in southern Illinois could have been reduced if cultivars were grown that had tol er ance or resistance to WMV. Over the three growing seasons, WMV was found in fect ing cucumber, muskmelon, pumpkin, squash, and watermelon.
